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NORTH AMERICAN DIPTERA. 45 

Otf A SPECIES OF SIMUL.IUM FROM THE GRAND 
CANON OF THE COLORADO. 

BY C. H. TYLER TOWNSEND. 

During the past Summer, larvae of a species of Simulium were met 
with very abundantly in a small stream in one of the branches of the 
Grand Canon, July 8th to 11th. This branch, or side canon, is the 
one down which the Hance trail leads, being situated about fifty-five 
miles in a straight line N. N. W. of Flagstaff, Ariz. It is a deep 
canon, about seven miles in length, and becomes boxed up in the 
lower part of its course. About two miles down in this canon a 
small stream takes its source from a spring at a point about 2500 
feet below the rim. After flowing for a few rods the stream sinks, 
but reappears some distance down the canon, flowing on until it 
reaches the Colorado River, into which it empties. In this stream 
many colonies of the Simulium larvae were found in places where 
the current ran swiftly over the smooth water-worn surface of the 
rock. In going up the stream from where it empties into the Col- 
orado River to where it seeps out, a distance of fully three miles, 
I counted fifty-two colonies of the larvae. There were six colonies 
below the lower fall, where the stream drops about forty feet over a 
shelf of rock (Archaean granite). It should be stated that the 
point where this stream seeps out is about 3000 feet below the rim 
of the canon, while the point where it empties into the Colorado 
River is about 5000 feet below the rim. There is, therefore, a fall 
of about 2000 feet in its uninterrupted course, or approximately 700 
feet to the mile. The greatest fall is in the last mile or so. No larvae 
were found in the few rods of its upper course, between the spring 
and the point where it sinks, the fall not being enough to form a 
swift current. The depths given are those below the south rim, 
which is 1000 feet lower than the opposite rim. The Colorado River 
is, at this point, about 2500 feet above sea-level, and the south rim 
about 7500 feet. These altitudes are from figures kindly furnished 
by the United States Geological Survey. 

The larvae were of all sizes at this date, from very small to ap- 
parently fully grown. In all cases they were attached to the smooth 
eroded surface of the rock in the swifter current, but were once found 
attached to leaves of grass growing in the stream. Empty whitened 
or yellowed pupa skins and cases were discovered in patches in some 
places. No live pupae were noticed at the time, but on subsequent 
examination of material collected it was found that quite a percent- 
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age of pupa cases contained the fully formed pupae, the flies having 
not yet issued. Besides these, larvae of all sizes from many different 
colonies were collected. No adults, whatever, were to be seen. 

These larvae are much larger than those of S. pecuarum and S. 
meridionale, the largest measuring 13 mm. in length, and differ as 
well in certain points of structure. It is, therefore, thought well to 
give a description of them. 

Fully grmvn larva. — General color of alcoholic specimens blackish, 
more or less mottled with whitish, the posterior extremity whitish, 

especially ventrally. Very elon- 
gate in form, narrowed on ante- 
rior half, segments of posterior 
half gradually widening to anal 
extremity, which is stout, with 
the ventral surface strongly 
bulged. Head (see figs. 1 and 2) 
nearly quadrangular, a little 
longer than wide, dark brown or 
blackish in color, corneous, with 
two approximated, irregular 
black dots on each side near lat- 
eral margin (see fig. 1), and several rows and groups of nearly con- 
colorous markings on dorsal portion, as shown in fig. 1. Antennae 
pale, nearly as long as one-half anterior width of head, 3-jointed, 

first joint very elongate 
and narrow, not swollen, 
slightly curved, with a 
somewhat faint transverse 
suture on basal two-fifths, 
cylindrical below suture, 
beyond suture very slightly 
and somewhat irregularly 
narrowing to tip; second 
joint narrower than tip of 
first, straight and of equal 
width, except slightly wi- 
dened at base, a little more 
than one-third as long as first joint, and with two small, triangular, 
bud-like processes, one on each side at base, springing from the junc- 
tion of the two joints and approximated to the second joint ; third joint 





Fig. 2, 
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extremely small, short, minute, triangular, but a little longer than 
wide, about same shape as the minute processes at base of second 
joint (see fig. 1). Fans (see figs. 1 and 2) consisting of about sixty 
scythe-shaped rays each, the microscopically thinly hairy on outer 
side, sharply widened dorso-ventrally on about their basal one-fourth, 
and when spread, presenting the appearance about middle of widened 
portion of a crescentic serrate line extending over the width of fan 

near base. Mandibles elongate, 
rather stout, nearly twice as long as 
wide, furnished with teeth on inner 
side at apex ; four larg£ teeth on 
apex, nine or ten teeth behind these 
gradually decreasing in size, except 
that the second of these is larger 
than the first; a large tooth still 
behind these, with a small one di- 
rectly beside it ; mandibles furnished 
with dense brushes of hairs apically, 
more or less hiding the teeth, and 
basally, also with a regularly set 
fringe of hairs extending inward 
frdm anterior median portion (see 
fig. 3). Maxillce furnished on inner portion with a dense tuft of 
hairs, on outer with a blunt, subconical, horn-like process (see fig. 4). 

Thoracic proleg 4-jointed, elongate, sub- 
conical, truncate at end, last joint fur- 
nished with at least thirty obliquely 
longitudinal rows of hooks, and prob- 
ably more ; at base of these there is a 
marginal transverse row of bristles on 
side toward body (the proleg being 
flexed forward) extending around lat- 
erally, but wanting on outer surface. 
Stigmata (see fig. 5) showing on the dor- 
sally tuberculiform extremity of body 
as a wide, transversely corrugated, 
blackish, more or less irregular circlet, 
Fl *- 4 - either flattened and slightly indented 

dorsally, or slightly scalloped ; at base dorsally with an X-shaped 
dossing, or branching of chitinous rods, the two anterior branches 




Fig. 3. 
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Fig. 5. 



extending a short distance forward beneath the integument ; a soft, 
retractile, primarily 3-branched organ just anterior to these on dor- 
sum, each branch being subdivided into five smaller branches or 
papillae. Length, 11-13 mm. ; width of head 
about 1 mm.; of anal portion 1| mm. De- 
scribed from many specimens. 

Pupa (see fig. 6). — General color pale brown- 
\ ish yellow on the 
thoracic portion, ab- 
domen darker ; head, 
wing and* leg cases, and filaments pale 
yellowish, the head sometimes brownish ; 
prothoracic filaments arising from a single 
stalk on each side, which branches at 
base into usually eight filaments; these 
do not subdivide. Third and fourth ab- 
dominal segments with five or six brown 
hooks or spines on posterior margin of 
dorsum. Eyes of adult, showing through 
the pupal skin in some cases, exhibit a 
remarkable difference in size of facets of 
upper and lower portion, those of lower 
half of eye (seen from side) not more 
than one-fourth as large as those of upper 
half; division between large and small 
facets very marked and abrupt, in a line 
parallel with the longitudinal axis of 
the head. Length (excluding filaments) 
4.5-5 mm. 

Cocoon, or case. — Massed in coral-like 
aggregations. Open at top, but envel- 
oping all of the pupa, except the filaments or the extreme anterior 
portion of the hunch-backed thorax. Length 4-5 mm. 




Fig. 6. 
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EXPLANATION OF FIGURES. 

1.— Head segment of larva, dorsal view (enlarged). 

2. — Idem, ventral view (enlarged). 

3.— Mandible (greatly enlarged). 

4. — Maxilla (greatly enlarged). 

5.— Anal extremity showing breathing organs, dorsal view (enlarged). 

6.— Pupa, lateral view (enlarged). 



